. However, poor cellular penetration limits its use for the treatment of infectious disease caused by intracellular pathogens. One potential strategy to overcome this problem is the use of nanotechnology that can help to easily target the intracellular sites of infection. Their large surface area to volume ratio, biocompatibility and bioconjugation possibilities, inorganic nanoparticles are promising candidates for delivering large amounts of antibiotics without changing their activity 3, 4 . The combination of antibiotics to inorganic nanoparticles might enhance their antimicrobial effectiveness against multidrug resistant bacteria [5] [6] [7] .
In this study, we report for the first time the synthesis, physico-chemical characterization of DOXYcomplex-gold-COOH-terminated PEG-coated nanoparticles (DOXY-PEG-AuNPs) according to two synthesis schemas. The first synthetic approach (DOX IN-PEG-AuNPs) consists in four steps: Complexation between doxycycline (DOXY) and tetrachouric acid (HAuCl 4 ) to form gold clusters; adsorption of COOH-terminated PEG molecules (PEG) onto DOXY-Au complex; reduction of metal ions in that vicinity, growth of gold particles and colloidal stabilization. The second is the synthesis of polymer-modified AuNPs loaded with DOXY by covalent linkage, referred as DOXY ON-PEG-AuNPs. The obtained nanoparticles were fully characterized by transmission electron microscopy (TEM), using dynamic light scattering (DLS), zeta-potential, UV-Vis and Raman spectroscopy. The stability and sustained activity of the drug loaded nanoparticles was seen in the above bacterial culture and the results were compared with the native form of the drug. This combined therapeutic agent showed greater bactericidal activity against E.coli and P. aeruginosa. Tests were also performed on several P.aeruginosa strains harboring several resistance mechanisms to antibiotics. The minimal inhibition concentration (MIC) values showed significant reduction for the DOXYconjugated AuNPs compared to the free DOXY. Furthermore, the interactions among DOXY, PEG, and Au (III) ions in DOX IN-PEG-AuNPs differed significantly from DOXY ON-PEG-AuNPs. The bacteriological experiments indeed demonstrated that such differences strongly influenced the anti-bacterial potential of AuNPs.
